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Abstract
Pediatric oral health is a concern for many dentists and parents as they lay the foundation
for long-term proper hygiene in children. Early childhood caries (ECC) is a disease of chronic
tooth decay marked as the most common chronic disease of childhood in the world. Children
living in rural areas are even more susceptible to this disease and thus significant attention is
needed to curve these numbers. The consequences of ECC are much more than just cosmetic, but
include heightened risk of gingivitis, periodontal disease, diabetes, cardiovascular disease, and
much more. A foundational cause of poor dental hygiene lies with the innate anxiety towards
dental care which can be enhanced from surrounding influences. This anxiety is part of a cycle,
termed the cycle of dental anxiety, which lays out the continuous nature and gradual worsening
of oral health. Intervention is needed at some point in the cycle if oral health is to improve, and I
speculate intervention to be most important in the developing years of children under 14 years
old.
I propose actions to be taken in three main areas of a child’s microsystem according to
Bronfenbrenner’s Ecological Systems Theory. These areas include implementations in the school
system, the dental office, and at home with parental behaviors. Having a three-fold approach to a
child’s development of a dental care routine will, I conclude, drastically decrease the prevalence
of ECC and subsequently slow the severity of the dental anxiety cycle.

Key words: pediatric oral health, rural oral health, early childhood caries, biological
sciences, dental anxiety.
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Introduction
Oral health is widely seen as insignificant to the overall wellbeing of the human body,
and even less important to the quality of life. Many factors, such as parental education level,
socioeconomic status, and lifestyle greatly affect the projected prevalence of dental caries,
lesions, and fluorosis in children living in rural communities. Many view oral health as being just
that - oral; when in reality dental hygiene is related to overall body health with serious
consequences in other body systems. Oral health pertains to the entire oral cavity, not just the
teeth. The structures associated with the oral cavity include gums, bones, ligaments, muscles,
glands, and nerves. These structures allow us to do much more than chew; to speak, laugh, smile,
kiss, cry, smell and taste.
Because the mouth contains close to 20 billion different bacteria, it is highly susceptible
to infection and requires daily attention and care. These infections can travel to the respiratory
tract, digestive tract, and bloodstream which may cause inflammation in the associated tissues,
leading to diseases such as cardiovascular disease (Mayo Clinic 2021).
With the complexity and intermingling nature of the oral cavity with other anatomical
systems, one can see how oral health is closely related to overall health, and with it- the quality
of life. Researchers often assess a subject’s “quality of life” or QoL which has many dimensions
associated with overall lifestyle. QoL can be determined by looking at factors such as financial
stability, spiritual and cultural connection, social and recreational enjoyment, education, and
mental and physical health. Included in the health-related sector (HRQoL) is oral health-related
quality of life (OHRQoL). The most common way to measure OHRQoL is through multiple
choice questionnaires as guided by the World Health Organization. A child perceptions

questionnaire (CPQ) is an example of such a multiple-choice questionnaire and is used to
determine an accurate OHRQoL in children aged 18 or younger.
Children and proper oral health practices are often not driven by the child, but the
primary caregiver, which poses its own set of problems. There are a variety of factors that come
into play, such as anxiety surrounding the dental office, not having a foundation of an oral care
routine, environmental factors, and much more. As oral health becomes more of a worldwide
area of interest, there have been more and more studies conducted to examine these factors that
have made early child caries (ECC) the most common chronic disease of childhood in the world.

Dental Anxiety
One of the biggest and most obvious reasons patients avoid the dental office is because of
severe dental anxiety. Dental anxiety is a broad term that overarches any type of negative
feelings towards anything oral health-related, such as the tools, procedures, and loss of control.
These feelings often present what is known as the cycle of dental fear. This cycle diagrams how
avoidance of dental care leads to improper hygiene and the subsequent positive feedback loop
associated with these behaviors (Figure 1). In such cases, a patient who has a decrease in their
oral care only seeks medical attention when the situation becomes emergent, forcing the patient
into the dental office. Since there were little to no preventative measures taken, the patient is
subject to an uncomfortable procedure depending on the severity of the condition, which leads to
more anxiety in the dental office, and the cycle repeats itself. I hypothesize the cycle to typically
start to develop at 3 years old, and without guardian intervention to get on top of the oral care,
may continue through adulthood with serious consequences.

My theorized root of the dental anxiety cycle lies with the innate fear of the dentist and
bares the question, why are children inherently afraid of the dentist? Some of it can be
generational, with horror stories of no numbing agents and teeth pulling or other outdated
practices being passed down. A dental myth is that dentists are “pull happy” and often extract the
tooth at the slightest sight of decay. However, dentistry in the 21st century has pivoted from
extractions more to the conservation of the tooth. While implants and other technology have
come very far, the dentist wants to preserve the original tooth as best as possible before moving
to other artificial methods. It is important to know that dentists will give their expertise in your
treatment planning, but the patient is ultimately running the show and choosing what makes them
most comfortable.
Some of this innate fear can also be from parent interactions using the dentist as a threat
for unhealthy nutrition or bad hygiene. Everyone knows kids have a huge sweet tooth, but these
foods are the main source of carbohydrates which the bad oral bacteria need that cause the
cavity. Children also might complain about having to brush their teeth after meals and before
bed. Parents may use these unhealthy habits as an excuse to threaten teeth pulling, painful
cavities, or an uncomfortable experience at the dentist as negative reinforcement. Either way,
labeling the dentist as “the bad guy” plants the seeds for future dental anxiety and only fuels the
cycle.

Rural Communities
Not all children are created equal, and with it, not all dental anxiety cycles are created
equal either. There are many factors that play into the severity of the cycle and overall dental
hygiene. Across multiple studies, the prevalence of early childhood caries (ECC) was shown to

be higher in rural areas or areas which are geographically isolated (Schroth 2005, Senturia 2018,
Usman 2016). The majority of rural areas are comprised of farmers and blue-collar workers who
have a higher percentage of working under family. These family-run operations or trade working
jobs may not offer the most beneficial insurance policies. If they do have coverage, often the
dental insurance is an additional package, and even then it may only cover certain dental visits
and procedures. As the insurance coverage goes down, so does the motivation and ability to seek
preventative care. These workers are then at a higher risk to fall victim to the cycle and their
children may be swept up as well.
It is not the lack of desire for dental care, but rather where dental care sits on the priority
list. Living paycheck to paycheck or sitting “comfortable” often does not allocate funds for
preventative care, so many of the dental visits consist of reactionary procedures like fillings,
crowns, and extractions. This is another entering point into the anxiety cycle as these procedures
can be costly and uncomfortable.
Another possible reason for the increase in ECC in rural areas is fluoride accessibility.
Since 1945 communities have been implementing a fluoride treatment into their public water
systems in a process called community-wide fluoridation (Centers for Control and Disease
2020). This process has spread all over the U.S. after the discovery that fluoride plays an active
role in protecting the tooth and fighting off cavities. Since community-wide fluoridation is only
for the city water, areas with private well water or other modes remain unreached leaving rural
area tenants untreated and with an increased risk of decay.
The dental care accessibility in rural areas is also significantly less than in cities. Many
small-town dental offices are in such high demand that they may not be able to take new patients
on for longer-term preventative care. If the dental office will accept a patient, the appointments

may not be consistent and they may be unable to accommodate specific schedules. This is
another explanation for why rural tenants often seek short-term emergent dental care rather than
a long-term treatment plan. With such factors (water fluoridation and availability) being out of
the hands of the patient, a proper oral hygiene routine at home is absolutely necessary for
slowing the anxiety cycle.

Best Practices
A quadrant of the dental anxiety cycle focuses specifically on the poor oral health of the
patient. The superficial solution to curving this problem is to simply have better dental hygiene!
This requires a lot more than just brushing the teeth, but rather continual behavioral changes to
bring about a healthier dental routine. A good place to start in children is to monitor their
brushing habits. Until a child is about 7 years old, the parent should be brushing their teeth for
them. A child could progressively start brushing their own teeth as soon as they are able to hold a
toothbrush, but it must be kept in mind that the child will not be doing a thorough job and the
parent should step in when necessary. The amount of toothpaste is also progressive, with the
optimal size being about the size of a grain of rice from ages 1-3, pea-sized from ages 3-8, and
bean-sized after 8 years old. Brushing occurring twice a day after mealtimes produces the best
decay prevention and cleanses the mouth of bacteria feeding off of the ingested food. If brushing
does not occur after main mealtimes, the bacteria have more time to sit on the tooth surface,
producing the acidic byproduct and increasing the risk of cavities.
Besides brushing, consistent flossing and fluoridation exposure play major roles in the
dental routine. Flossing progression should follow closely with brushing and children should also
be independently flossing their teeth by age 14. Somewhere along the line, “fluoride” has

become a trigger word for parents and is made out to be more detrimental than it really is.
Fluoride can be divided into two types; topical and systemic. The topical fluoride works from the
outside of the tooth and works to protect the surface enamel, thus reducing the likelihood of
cavities. Professional grade topical fluoride can be administered and applied at the dental office.
This process is quick and painless as the dental hygienist lightly brushes on the fluoride coating
to the surface of the tooth. Other sources of topical fluoride can be found in toothpaste and
mouthwash. Children’s toothpaste and mouthwash are commonly flavored fruity to aid in the
willingness of using the products and add to the fun of the daily oral care routine. Using both of
these products is recommended as brushing alone might not clear the hard-to-reach bacteria that
mouthwash can.
The second type of fluoride is systemic. This refers to any fluoride that can be ingested
and works from the inside out in tooth development, thus this type of fluoride is most essential in
the developing stages of ages 6-13 as children’s permanent dentition is erupting. Systemic
fluoride can be found in nutritional supplements, ingested toothpaste or mouthwash, and public
water systems. As stated previously, most U.S. areas are already proactive with having optimal
levels of fluoridated water treatments in community-wide fluoridation. Some tenants, like those
with private water systems in rural areas, may need to consider alternative forms of fluoride such
as nutritional supplements.
The consequences of improper dental care range from mild to very severe and affect
many different anatomical systems. On the surface, having bad breath and cosmetic
consequences can be detrimental to the overall aesthetic and self-confidence one has, especially
during a child’s developing years. One of these cosmetic disorders is fluorosis which arises from
too much fluoride exposure and the hyper-mineralization of the enamel produces white spots.

Although fluorosis only affects the appearance of the teeth, it was significantly linked to a
decrease in children’s quality of life (Garzia-Perez 2016). On a more serious note, periodontal
disease is the inflammation of the gum tissue and damages the surrounding bone. This is painful
and often leads to teeth falling out due to insufficient support from the tissues and sockets. When
infection-carrying bacteria travel from the oral cavity into other areas of the body, inflammation
can also occur in the associated tissues, some of which can prove fatal. The most recognized case
of this is when the bacteria enters the bloodstream and causes inflammation in the cardiovascular
system, leading to a variety of cardiovascular diseases such as endocarditis and atherosclerosis or
stroke (Kotronia 2016). Nonetheless, what some think of as “just a cavity” can have very longlasting and severe consequences and thus the importance of dental health should not be
minimized.

Proposed Implementations
In an effort to slow the rising cases of ECC in rural communities (specifically the
Midwest), I propose additional considerations to be taken into account in three areas: schoolwide, office-wide, and at home. This three-fold model is ideal because of its effectiveness in
reaching multiple areas of a child’s closest influence. According to Bronfenbrenner’s Ecological
Systems Theory, the circle most influential to a child’s behavior and development lies in the
microsystem and include “the things that have direct contact with the child in their immediate
environment, such as parents, siblings, teachers and school peers” (Guy-Evans 2020).
Educating not only children about dental health but parents as well is a great first step for
increasing the importance of proper oral hygiene. A lot of schools or community centers offer
child development and parenting courses, so this would be an ideal place to introduce the

materials. For children in upper-elementary through high school-aged, health classes would be
the primary source of education. These topics become increasingly important as young adults
gain autonomy and kickstart their independent health routine. Again, I would like to note that the
goal is not to “scare” the students into proper care by threatening painful dental visits, but rather
encouraging a healthy lifestyle and integrating positive habits into their daily lives. Many public
schools have a point in their curriculum where teachers talk to students about puberty and the
coinciding changes in their bodies. Normally this happens around ages 10-12 and includes topics
of all areas of health, but often neglects oral health or just briefly touches on the subject. I
propose there be a subsequent session on dental health detailing the consequences past just bad
breath and brushing teeth, but rather highlighting the multi-faceted importance oral health has on
overall health.
Another process that could use improvement is the current health screenings in
elementary-aged children. Currently, only 39 states in the U.S. require a vision screening of
school-aged children, and only 34 states require a hearing screening (NCCEVEH Staff
2021)(Sekhar 2013). As of 2018, only 14 states have a dental examination requirement. Out of
these 14 states, only 2 states have annual school-based exams (Fleming 2019). I propose that,
especially in schools with less than 150 students per class, dental examinations by a licensed
professional be required in all states at public schools before the start of the first grade.
Additionally, I propose these same schools implement yearly oral health screenings alongside the
vision and hearing for grades 1-5.
The second and third areas of the microsystem, the dental office and home environment,
both have an overarching theme of desensitization. Desensitization refers to the psychological
process of repeated exposure to a stimulus and the subsequent habituation (McLeod 2021). This

is mainly used as therapy for phobias or extreme anxiety, but I propose can also have a large role
in the fear response elicited from dental care.
In the context of the dental office, I recommend offices have “open house” opportunities,
especially at the start of the school year. This would allow parents to walk their child through the
process of a dental visit and hopefully get the child more excited about their first cleaning.
Children are very curious and don’t like surprises, so having an opportunity for a child to see and
feel some of the tools and sit in the chairs could drastically relieve some nerves. This could also
allow parents to ask any questions they may have, talk about a long-term dental treatment plan,
and discuss any concerns with a professional. Having a positive experience at the office will
hopefully resonate with the child and decrease the anxiety when it is time for actual care.
In an effort to make a child more comfortable, some offices will allow parents back into
the exam room during the procedures. On the opposite end, other dental offices strongly urge
against it. I argue that parental presence can be very helpful in aiding the participation of the
child when parents are behaving appropriately. Dr. Sam Axelrod lays out some great guidelines
for accompanying adults on his website (2018). Some of these guidelines include remaining nondisruptive and trusting the dental team to provide the best service possible, as they are trained to
handle many different temperaments and patient behaviors. (Axelrod 2018). It is important that
parents are aware of what is appropriate and where their responsibilities end. This should also be
a progressive transition into having the child participate independently in their procedures as
they gain autonomy and confidence.
I speculate the largest influence of the microsystem to lie within the home and the
behavior of the parents. Desensitization can also come into play to gradually reduce some innate
dental fear that contributes to the anxiety cycle. Integrating dental stimuli from the time they are

1 year old until around age 8 will have the most significance. There are a lot of great resources
available for different age groups, such as toys, books, and games. Adding a book about dental
hygiene into the nighttime routine with the child is a good first step in exposing them to the
dental world. Many books contain characters from television that children may already like, so
using these books can hold their attention and keep them excited! Another option is toys that
give control to the child. These can look like dental kits or video games where they are
performing the procedures, helping patients, and are available across different age groups.
Part of parents staying in tune with their child’s oral health is knowing what to look for. ECC can
manifest itself in different stages, although each stage is still important. Early stages of ECC
appear as discoloration of the enamel surface, whether it be yellow, brown, or black, and also
includes surface pitting (Schroth 2005). Additionally, a good indicator of potential decay is
sensitivity to hot, cold, sour, and sweet stimuli (Aimee 2017). Severe ECC has an increase in
tooth discoloration and may also affect the gums, causing redness, swelling, bleeding, and more
pain. Typically these severe stages are very recognizable to parents and they can seek
professional attention before the major symptoms appear.
Parents have the opportunity to construct and monitor their child’s oral health routine and
intervene when necessary. Good habits now will lead to good habits later and only set the child
up for success! Providing a consistent yet gradual progression of education and enforcing daily
care will lead to a greater routine when it comes time for the child to be independent.
Another area parents can monitor behaviors is nutrition and carbohydrate intake. The
bacteria in the mouth feed off of the carbohydrates and produce an acidic byproduct that eats
away at the tooth surface and causes the cavity. These carbohydrates are found in high
abundance in children’s favorite foods; chocolate, candy, pop, fruit, and even milk. It would be

near impossible to completely wipe these from the diet, but (like everything) should be enjoyed
in moderation. A large area of study is the relationship between sugar intake as a precursor for
dental caries in order to set a recommended limit for parents. Such studies have concluded that
the frequency of sugar consumption is more detrimental than the total amount of sugar per
exposure (Moynihan 2016). The World Health Organization is undergoing studies to determine a
proper recommendation on sugar intake but currently states that intake should be limited to
<10% of the energy intake (Moynihan 2016).

Campaign
In an effort to decrease early childhood caries (ECC), especially in rural areas, I created a
campaign aimed at parents with children up to 10 years old. This age group was targeted because
ages 7-13 are the key ages in permanent dentition development. Because children will not have
complete independence in their oral care routine until they are 14 years old, I decided to push the
materials toward the parents and focus on what I believe to be the major component of proper
oral health in children; the caregiver intervention aspect.
My goal with the campaign is to reach parents in rural areas and give them the proper
education on their child’s oral health in a timely and efficient manner. Taking a look at the cycle
of dental anxiety (Figure 1), I argue that parents hold the most power in breaking or decreasing
the cycle for their child until the age of 14. I believe their role occurs between the “avoiding
dental care” and “poor oral health” pipeline. In my presentation, I walk parents through a basic
overview of tooth anatomy and how cavities are formed (Supplemental Materials 1). I dive into
the entire cycle of anxiety and then point out their responsibilities in fostering proper oral
hygiene for their child along with the role of desensitization. Wrapping up the presentation is an

overview of the very serious consequences and lasting effects poor oral health can have on a
child and I suggest simple tips that can be immediately implemented at home. I also created a
brochure that highlights the major points of my presentation and is intended for supplemental use
(Supplemental Materials 3). My intention with a brochure is to allow parents a tangible resource
to print out, download, and reference as their child progresses through their dental journey.
I have contacted rural school administrations around my hometown of Luverne,
Minnesota, and hope to start this campaign in that area. Three public school districts have agreed
to print out the brochure and distribute it to all students in a weekly take-home folder. One
school district has even provided an opportunity for me to present my materials at a community
parenting class. My hope is to continue the campaign to reach more rural communities and
educate as many families as possible.

Conclusion
In conclusion, early childhood caries (ECC) is a problem that requires immediate
attention from multiple levels of society. The growing number of cases constitutes a higher level
of recognition and education surrounding preventative measures, especially for children living in
rural areas who are more at risk of the disease. The cycle of dental anxiety prompts different
intervention levels, with the most central coming from parents of children younger than 14 years
old and lies between the “avoiding dental care” and “poor oral health” aspects. My proposed
implementations target a child’s microsystem with the most direct influences they experience in
their developing years, thus reducing the severity of dental anxiety. This, in turn, will hopefully
have a direct positive impact on their oral hygiene and overall quality of life.

Figures and Supplemental Materials

Figure 1. The Cycle of Dental Anxiety. Visual representation of the cycle of dental anxiety
including the proposed key elements. Adults are subject to enter the cycle at any point, whereas
children are most susceptible at “poor oral health”. I argue the parent’s key role in slowing the
cycle for their child is in-between “avoiding dental care” (yellow) and “poor oral health” (green).
I also propose that patients living in rural areas are more vulnerable to the viscousness of the
cycle when compared to their urban-living counterparts.

Supplemental Material 1- Presentation Video. Your Child’s Oral Health.

Supplemental Material 2- Presentation Script. Your Child’s Oral Health Script.

Supplemental Material 3- Brochure. Your Child’s Oral Health and Your Role as a Parent.
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